Abstract. In this paper we give characterizations for uniform polynomial stability property of variational nonautonomous difference equations. We obtain results that generalize the well-known theorems due to R.Datko ([3] ), E.Barbashin ([1]) and A.Lyapunov ([4]) for variational nonautonomous difference equations.
Introduction
In this paper we consider the concept of uniform polynomial stability for variational nonautonomous difference equations. This concept was studied in [5] for evolution operators in the continuous case. Our results generalize the theorems proved by R. Datko ([3] ), E.Barbashin ( [1] ) and A.Lyapunov ([4] ) for exponential stability case, but the technique used is differend for variational nonautonomous difference equations studied. Will be considered the sets ∆ = {(m, n) ∈ N 2 , with m ≥ n} and T = {(m, n, p) ∈ N 3 , with m ≥ n ≥ p} , the metric space (X, d) and V a real or complex Banach space. The norm on V and on B (V ) (the Banach algebra of all bounded linear operators on V ) will be denoted by · . Definition 1.1. A mapping ϕ : ∆ × X → X is called a discrete evolution semiflow on X if the following conditions hold:
Given a sequence (A m ) m∈N with A m : X → B (V ) and a discrete evolution semiflow ϕ : ∆ × X → X, we consider the problem of existence of a sequence
for all (m, n, x) ∈ ∆ × X. We shall denote this problem with (A, ϕ) and we say that (A, ϕ) is a variational (nonautonomous) discrete-time system. For (m, n) ∈ ∆ we define the application Φ 
is called a discrete evolution cocycle over discrete evolution semiflow ϕ : ∆ × X → X if the following properties hold:
If Φ is a discrete evolution cocycle over discrete evolution semiflow ϕ, then the pair S = (Φ, ϕ) is called a discrete skew-evolution semiflow on X. Remark 1.2. From Remark 1.1 it results that the mapping
is a discrete evolution cocycle over discrete evolution semiflow ϕ. Definition 1.3. The system (A, ϕ) is said to be uniformly exponentially stable (and denote u.e.s.) if there are two constants N ≥ 1 and α > 0 such that:
2 Uniform polynomial stability Definition 2.1. The system (A, ϕ) is said to be uniformly polynomially stable (and denote u.p.s.) if there are two constants N ≥ 1 and α > 0 such that:
Remark 2.1. It is easy to see that (A, ϕ) is uniformly polynomially stable if and only if there are N ≥ 1 and α > 0 with:
Remark 2.2. It is obvious that: u.e.s. ⇒ u.p.s.
The following example shows that the converse implication is not valid, so this concepts do not coincide.
Example 2.1. Let C = C (R + , R) be the metric space of all bounded continuous functions x : R + → R, with the topology of uniform convergence. C is metrizable relative to the metric d (x 1 , x 2 ) = sup
be a bounded decreasing function with the property that there exists lim t→∞ f (t) = l > 0. We denote by X the closure in C of the set {f t , t ∈ R + }, where f t (s) = f (t + s) for all s ∈ R + . The mapping ϕ : ∆ × X → X defined by ϕ (m, n, x) = x m−n is a discrete evolution semiflow. Let us consider the Banach space V and let the sequence of mapings
and it follows that
. So we have prove that (A, ϕ) is u.p.s. Let us suppose now that the system (A, ϕ) is u.e.s. According to Definition 1.3, there exist N ≥ 1 and α > 0 such that
for all (m, n, x) ∈ ∆ × X. If we take m = 2n + 1, n ∈ N, we have that
which, for k → ∞, leads to a contradiction. This proves that (A, ϕ) is not u.e.s. 
for all (n, x, v) ∈ N × X × V and
Proof. Necessity. The hypothesis it follows that there are N ≥ 1 and α > 0 such that, for all 0 < d < α we obtain
. The second condition follows from the assumption: 
for all (x, v) ∈ X × V. Inequalities (2.5) and (2.6) lead to the conclusion that the system (A, ϕ) is u.p.s.
2. An application L : ∆ × X × V → R + is called to be a Lyapunov polynomial stability function for the system (A, ϕ) if there exists l > 0 such that:
for all (m, n, p, x, v) ∈ T × X × V , with m > n.
Theorem 2.2. The system (A, ϕ) is uniformly polynomially stable if and only if there are a Lyapunov polinomial stability function for the system (A, ϕ), the constants K ≥ 1 and ν > 0 such that: 
